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7 . claims 
(1 j A 



. electro -optical device, 

sLhod for driving a liqua-a 
the device comprisinq: crystai 

.t l.a„t one l»yer of opt.x^lly ^ 
• air of P ol=ri,ina pj— » 

' , ■ d ~ve«x — ^ OTtiOTllY - 1E ° tr0piC 

.andwlrfilag the U.«H»4 c£yrt> 

..ectro-opt^ d*vic* 1. correct , = 

v^^d ori differences between 
voryi „ 9 colors. idory „ alaleCTr( ,- u ptlcel 

eieetro-optlcal =«ra OT n »Lxc S » the lw» 



20 device. 



„ • !„« the ^ cryntal ele^o-opticel device 
^hresnold volumes m the liqu 



2b corrected. 
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i t ouid crystal electro-optical device 
cs, A method for driving the liquid cry.t 

to claiiu 1, "herein difference* between co 
aCCOrCUUW J in the lig uid ^ electro-optical devi.e and 

^ les as one of the clcctro-o^ 

differences between steepnesses 

b characteristic:* are corrected. 

3 . Detailed Explanation of Lhe Invention 
[Technical field of Llia Invention] 
Th epre3entinventionrei a ™ 
XO ^ - particular, to r*» displaying of color. 

[n R .st:ription of the Prior Art] 

tui s«d n*n»r.lc mode (hereinafter, refrr. ^ 

» — — «- - — 

displaying . 

TProblemo to be solved by invention] 

^ C olor display is Permed incorporating color — 

tioncd ^de bas«d lipoid cryatal device, and 
into the above-mentioned NTN moae 

r a driving waveform st-ll^r 1., Lhat for black and 
20 when a voltage of a driving wa 

-lied theelectro-opticalch^racLeri^tic^ffer 
white displaying i « applied, the eioc^ 

• a.ong colors, as show,, in Fig. 3. naiesvarywlt h colors 

A3 areault, it is inevitabl e Lhat viewing angles vary 

2 (a x vertical and lateral 
aU ch ao is shown in *1g .*(»>■ Fi * • 2 < a) ' 

* • wina angles and line, 201, 202, and 203 represent r*nge* 
ffi ^present viewing angles, an red and b iue colors (any 

„ r viewing englec, respectively, m* and 
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4-4 ~ -ie i«io or morel . 
«. case wrmin the contraot ratio is l.m 

line repreoonte tne case ^ 

- . - lv ao is clear *™ rig. 21.) . «-r. - P* 4 * 
Additionally/ a- iB " 

r.ne viewin, anqlco *« reduced. , TO the abovo-descr^ed 

w H-rf the presenx invention xs to previa 
5 probl _. .^device ^Hichdifrerencco 

tordri vin 9 ali<,uidc,:ystalele=tro-o Ptl =alde JLheviewinB 

fcctwee n viewing angl e variations Ineolor. 

angles widen. 

(Means tor solving r»« 

Th e present i— — ' fM ^ I, 

Rry ' Lil , twi3tcd nom ati= li^d prvnua 

.">»>« JwwiOT » twisted noma dlW)0 .ea 
^opro^ele.Lrode^stratesan 

on „ inner * - -* «- ^ 

. on outer sides of and ,,,-dwi^n, the l^d crystal 

.-eMes varvxng wit.n c:ului.s, baaea on ^ 
llldt ch with charactorxstics varying 

• * ie electro-optical characteristics m the ixou 
71) between color-specxf ic electro o P 

crystal electro-optical device. 
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rprRferted Embodiments} 

Fig . .„ is a c^-sectionei „iew - . «-* 

t-^ the present invention, and F3 a - 
^lcctro-optxcal devjr.« accordxnw tu the pre 

. L .'a— an _ - ~iation. h i P 

ais 401 402, 403, *nd 404 represent an upper polarxzing 
Reference numerals 401, « r 
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■ pla te, a dls^y cell, a c^n -11, - • — polling 
- , A^es are set so that an ^1* 420 is 210 degrees 
plate, respectively- Angles are act so 

-a 210 degrees to the righU an angle 427 
Lo the left, an angx© 430 ^ 210 aeg 

429 is 90 degrees, and an «ugie 
i. aft degrees to the lett. an angle 429 n.s 
5 4 3>,s 45 degrees to the le*t. Slec^optical characteristics in the 

in , tg . 3, a Uphold voltage, indict hy 301, for fcluc color x. 

v ,n w The next lowest 1s a threshold voltage, 

the lowesr, Vf.h = 1.93 (V) . Tne ne-x. 

T»j_i_ Kl 95 ( v) . The highest threshold 
indicated toy -302,. Tnr green, Vth - 1.9t> m 

10 voltage i. «. on. tor red. indict b y v« — <V> ■ " <~ 

st eepne M , . - *« Located by 30! is tb. - «— 

for green 1. tne ne*t st..^., — * — f « iS °" ^ ""^ 
The above deocribeo liquid ctysual electro-optio.1 devic* is 

fo a driving wHvefona shovm in Fig. Kb) 
multiplex driven according to a ara-vrnj 

15 with a duty c:ycle of 1/100. 

, nuina an electrode conf iguration or 
fig. 1(a) ia a diagram showing an ere«_ 

\ i ^ Reference numerals 101 «.ul 102 represent 
the liquid crystal element. Reference 

m-i 104 and 105 represent 
scanning electrodes. *-.C Bi ence nuwralo 10J. 104, 

* ™ » md filter,, on a grenn rilter, 
signal electrode., respectively, on a red hit; 
20 andonablue filter. Ih e driving w-veror^bo™ in Fig. ICb, is a PP Med 
to each of tne electro... * driving waveforn, snown by a scanning 
eJ „„. ru de waveform 107 i. applied » r.he seeing electrode 1U1. A 

*™ ion is applied v.ti Lhe signal electrode 
red signal el «c:U:ode waveform 10U is appro. 

a i .tetrode waveform 109 is applied to the signal 
103, a gr^Psn sigiidl elect roae wavuiv 

. e i e ctr©de waveform 110 its applied 

25 electrode 104, anrt a blue srgnel electro 

* 1ft r, Th e shapes or these signal electrode 
to the signal electrode l0o. The snapo- 



4 



Received Aug-Z0-03 01:45am 



From-0422 21 2431 



To-Hogan & Hartson L.L. Page 023 



m ») .••»» « ; «<>r,AK * HARTSON P»™T ATTORNEYS « = »' » 

contents to ~ 

— " ^ —7 1 . - O, — .a t, - 

wtumonorntr. in 1,b1, 

t, arc OFF PU13«. £oI meeting ai«e™ b*— 

d _ibe d . — as shown in „„. 3- «- * ^ ^ 

. , llB hi*»~ - «« — " - ^ ^ 1 10B io B et ,0 

j . eiectroriR w^eform iu« 

ippl ^ ac^n* « «- »* Tbe voltage 
-s r u£ securing largest on-to-of f ~LM>. Tn 
10 te.n^M'^"'' wavefoOT is - be lower 

than the voltage-™ ^ theWlt °' riorg-n. —in, 

^tage conations - - p—* — — - - ' ■ 

Vs - l.« tv> V. - W 

V 7 - 1.40 IV) v « - A " a 

Hie differences netween 

* ^-^--»«* ...^^ 

stages for the revive en! are 

. • n device is driven with the threshold voltages £o 
— d as ^ t h~,hol d voltage ,0, the -~ 

— LiTC -7 p ^ s ^ n „he- U- — « to be a^ 

» accord Lo the ^ ^^^^ LUe W ghe,t Wtage. 
«.ep curv» Is set to be an opt^ bias and 
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* ™rve ha« the second highest 
M the color with the ,~ond — t curve ^ 

L1 ,eshold voltage, the — »* " " thrMhold 

, toM tB a second highest voltage. A. 
««* orB " ° Ct t curve is the lowest, th- voltage 

„„l ta U e for «. — — « * T^V. for «- color 

wi th th« steep«*t curve ^ -t Bydrivincl theliguid 

crystal — U. this — ~ ^ t m;es ^ tho 

color-opeoltic threshold voltage, and the dl 
10 celor-speeitic steepn eSB e S .re corrected. „ 

to Ue present embodunent, the nciw- 
Although, according to u» pr cnrrBut ed 
, i-d to thP- 11 quid crystal clement, are enrx 

h yr.hangi»^hevoltagc 0 o£th.signal 

an be corrected by changing ON pulse widths » 9" 

f 1 ^her, when g—n * — — * 

15 ^ ^ bc ^ vid ed into nu^r of levels 
the ON pulse wldLU ti or t. maY be dl 
of gradation to achieve halftone dicplay- 

[advantages] adva nt S geous in 

M described above, the present inventxon adv ^ 
eo of viewing angle— extended -hen chared with 
20 Lhat the ranges of vi.wa.ng ^ ^ 

ranges o£ viewing angles in r 

* crerence between viewing angles v^lng wiUi colors, and 
color shift *h Lo change in direction of cl~. vision. 

», ,. Brief «scrlptu,„ of the Drawings ^ 
Fig .l<a, show* an electrode configuration of »l.uu 
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«" i=e acceding to accor dln<j the 

electro-opt*^ living waveform acco 

1TO ,e.»Uon. «>d F19- 

, „f the p»MBft U** 1 ""- fa liquid "V s " 1 

^ortimaut of the P ^ of a ixqui 
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101 , 102 ■W 1 *"' FILTER 
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201 
202 
203 
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401 
102 
403 



409 
41U 

15 m 
412 

413 

421 

20 422 
423 



VOLT^-T^S"!^- CHARACTERISTICS FOR »U* 
VOI.TASE-™-™ « CHARACTERISTICS FOR 

CHARACTERISTICS FOR R=D 

UPPER FOLARIZINC PU™C 

LTQ UTD CRYSTAL CELL K» -BP-. (-SPLAY CELL) 
OFi ., CM XV ISOTROPIC MATERIAL/ « LXQUID COSTAL CELL 
M ANISOTROPIC MATERIAL (CC^ATION CELL) 

4 04 LOWER POLART7.ING PLATE 

405 UPPE R SUBSTRATE OF DISPLAY CELL 

406 COLOR FILTER 

407 TRANSPARENT ELECTRODE 
d0 8 ALIGNMENT LAYER 

LTQHTD CRYSTAL OF DISPLAY CELL 
LOWF.R SUBSTRATE OF DISPLAY CELL 

SUBSTRATE OF COMPENSATION CELL 
LIQUID CRYSTAL OF COMPENSATION CELL 
LOWER SUBSTRATE OF COMPENSATION CELL 

^CTXONOFPOL.RXZ.TXONAXIS (ABSORPTION AXIS) OFU,*ER 
POLARIZING PLATE 401 

RUBBING DIRECTION « UPPK* SUBSET* «5 OT =^ 

robing erection op uk-er - " or DIsnAY CEIi 

KUBRT N G OIRECTION Or UPPER SUBSTRATE 4'H Off COMP^™ 



424 



425 



426 



CELL 



onne-TRATE 413 OF COMPENSATION 
RUBBING DTRF-CTION OF LOWER SUBSTRATE 

CELL 

DIRECTION Of FOLARIZATON.AXI3 (RBSORPTION AXIS) 
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427 



428 
429 



430 

10 431 



P0IAR1ZTNG PLATS 404 

^GLE iOKMSD BETWF.EN DIRECTION 421 OF PO^IZATTOS *XXS 
OF cm I«™ »» RUBBING MBECTION .» OF 

UPPER SUBSTRATA OF DTSPIAY CELL 

THXOT A^LE W LXQBlD CRYSTAL 409 OF DISPLAY CELL 
ANGLE FORMED BETWEEN ROBBING DTRECTION 423 OF LOWER 

^ nve . mKV CELL AND RUBBING DIRECTION 424 OF 
SUBSTRATE OF DISPLAY CELL anu 

Uk-PER SUBSTRATE OF COMPENSATION CELL 

WIST ANGLE OF T.TQUID CRYSTAL 412 OF COMPENSATION CELL 
TANGLE *»» BF.TWF.EN DIRECTION 426 OF POLARI ZAT J.QN AXIS 

OF LOWER POLARI 2 ING pT.ATE AND ROBBING DIRECTION 425 OF 

LOWER SUBSTRATE OF COMPENSATION CELL 
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